Rapid Scan Imaging
Technology is being developed to enable rapid scan imaging. Rapid scan involves scanning the magnetic field at rates that result in relaxation-dependent EPR signal responses. Rapid scan generates the absorption signal, which decreases in amplitude linearly with increase in gradient, not quadratically as for first derivative spectra. This will be a major advantage for imaging.
Rapid scan coils are 4-coil air core magnets, similar to the main magnet.
Coils are shown here before final assembly.
Also shown is the green RF shield around the resonator. 
Rapid-Scan EPR
• Rapid means that the magnetic field passes through resonance for a spin packet in a time that is short relative to the relaxation time T 2 .
• Oscillations are observed on the trailing edge of the signal when
• The absorption signal (not the first derivative) is detected.
• When the signal is broadened by a gradient in an imaging experiment the amplitude of the absorption signal decreases linearly, but the amplitude of the first derivative signal decreases approximately quadratically.
Simulation of Rapid Scan Signals
Simulations of the rapid scan signals were performed by numerical integration of the rotating-frame representation of the Bloch equations.
∆ω is the offset of a spin packet from the center of the scan in angular units B 1 is the RF magnetic field in Gauss Ω m is the magnitude of the field scan in angular units fscn is the sinusoidal or triangular scan function LiPc at 9.8 GHz Spectra recorded using the splitring resonator and the dielectric resonator have larger inhomogeneous broadening than the ones recorded using the rectangular resonator.
The inhomogeneous broadening increases with increasing scan rate. It is proposed that inhomogeneities are the result of eddy currents induced in metal components of the resonator assembly by the rapid scans.
These spectra were obtained at scan rates slow enough that the resonator Q did not cause distortions of the time response. • Our first results were obtained with sinusoidal field scans generated using the modulation driver in a Bruker console.
• In a sinusoidal scan the rate changes continuously through the spectrum. The maximum rate in the center of the scan is 2π x scan frequency x scanwidth/2.
• We have built triangular scan generators with scan frequencies between 1 and 10 kHz and scan widths of 0.5 to 50 G. 
